Polypill for the treatment of cardiovascular diseases part 2. LC-MS/TOF characterization of interaction/degradation products of atenolol/lisinopril and aspirin, and mechanisms of formation thereof.
A polypill for cardiovascular diseases (CVD) is under development. It is proposed to contain a combination of antithrombotic agent (aspirin), low-dose blood pressure lowering agents, i.e., angiotensin-converting enzyme inhibitor (lisinopril), one among a beta-blocker (atenolol) or diuretic (hydrochlorothiazide), and a statin (simvastatin/atorvastatin/pravatsatin, etc.). Due to the presence of multiple drugs in the same formulation, there is a strong likelihood of interaction among the drugs and/or their products. In a previous study, we observed formation of a number of interaction/degradation products from atenolol and lisinopril in the presence of aspirin. Accordingly, the purpose of this study was to characterize the resolved products using high resolution mass spectrometric and fragmentation analyses using a LC-MS/TOF system. Initially, studies were carried out on the drugs (atenolol, lisinopril and aspirin) to establish their complete fragmentation pattern. These studies were then extended to degraded samples to postulate the structures of interaction/degradation products. The characterized structures were justified through mechanistic explanations.